Background: Health-related quality of life (HRQoL) is measuring a patient's experience of his health status and represents an outcome of medical interventions. Existing data proves that a healthy lifestyle is positively associated with HRQoL in all age groups. Patients with a high risk for cardiovascular disease typically led an unhealthy lifestyle combined with risk diseases. We aimed to analyse these characteristics and their reflection in HRQoL.
INTRODUCTION
Health-related quality of life (HRQoL) is the multidimensional concept of measuring patients' unique experience of their health and the outcomes of health interventions. It covers a variety of domains, including physical and mental health, symptoms, functional status and the overall perception of health (1) (2) (3) . It represents a clinical indicator of the patient's wellbeing, as reflected by patients' perceived health, effects of the disease and treatment consequences (4) . It is also influenced by organisational care-delivery models, such as structured chronic care (4) .
We can find studies proving that lifestyle positively influences QoL in healthy patients of all age groups. Physically more active older patients have higher QoL in the physical and mental domain, compared to patients who are less physically active (5, 6) . The same is shown in younger age groups (7) and also in chronic patients (6) . Physical activity improves HRQoL in cancer patients (8, 9) and patients with diabetes mellitus. Even patients with a high risk of diabetes have a better HRQoL if their lifestyle is improved (10) .
High-risk patients for cardiovascular disease (CVD) typically have risk factors, which include so called "risk diseases", such as arterial hypertension and hyperlipidaemia, in combination with a poor lifestyle. Medical intervention is directed toward the treatment of risk diseases and the improvement of lifestyle. HRQoL in patients with isolated risk diseases, such as obesity, also profit from interventions directed toward the improvement of lifestyle (11) . Even arterial hypertension, a silent disease, showed an influence on the quality of life in some studies (12) .
In our survey, patients with a high risk for CVD were defined by the criteria of the Framingham score system, which provides scores from 0->40, the high-risk group having ≥20 % of absolute risk for a cardiovascular event in the next 10 years due to modifiable risk factors (the level of systolic blood pressure, cholesterol, fasting blood glucose level, smoking) and non-modifiable risk factorsgender and age of the patient (13) . In these patients, risklowering strategies include lifestyle advice and treatment of risk diseases.
In our study of patients with a high risk of CVD, we aimed to research the relationship between demographic characteristics, health behaviour, lifestyle features and high-risk CVD patients' quality of life, as his/her own perception.
METHODS
We present national results, which are part of the observational cross-sectional study: EPA-Cardio (European practice assessment for cardiovascular patients). The detailed protocol is described elsewhere (14) . The ethical approval was obtained from the National Committee for Medical Ethics (No. 87/11/07). All the necessary permissions for the questionnaires used in the study were obtained within the international part of the study.
Participants
36 out of 56 (response rate 64%) randomly selected practices in the country, stratified by the size of the practice (small practices with 1-2 full-time (FTE) working GPs at the same location and large ones with more than two FTE physicians) and location of the practice (urban -30 000 inhabitants or more, rural -less than 30 000 inhabitants); each practice invited 30 high-risk patients to participate in the study. High-risk was defined by the Framingham risk score and patients were selected randomly from the register of high-risk patients for CVD, mandatorily kept by each practice. The patients with already established CVD and patients with diabetes mellitus type 2 were not eligible for participation. The patients were contacted by the practice nurse by phone, in person or in writing, and received the questionnaire after giving the informed consent for cooperation.
The Questionnaire

Independent Variables
The data for this analysis were gathered by a questionnaire filled out by the patients and by an AUDIT for data extraction from the patients' medical records. The questionnaire consisted of several parts. In this analysis, we used the following: demographic characteristics of the patients, health services using behaviour (the frequency of practice attendance on the scale 0-3, 4-7, >7 per year). The data on their lifestyle was collected by the two validated questionnaires: on the diet REAP-S (15) and on physical activity RAPA 2 (16) . REAP-S questionnaire contained 12 questions on healthy diet habits, where each question is worth 1 point if the diet habit is bad, 2 points for occasional inappropriate behaviour and 3 points for healthy eating. The RAPA questionnaire asks patients about several levels of their physical activity. We defined adequate aerobic physical activity by the requirements of healthy lifestyle, i.e. at least 30 minutes of moderate or heavy physical activity at least 5 times per week. For the smoking status we asked if the patient is a current smoker or not. The number of additional chronic illnesses was obtained from the check-list of the diseases that each patient could choose from (AH, depression, hypercholesterolemia).
We also obtained data on the regularity of taking medication -Morisky questionnaire (17) -and the patients' evaluation of the practice by the Europep questionnaire (18) .
From the AUDIT of the medical record, we obtained information on the level of cholesterol, fasting blood glucose and average blood pressure of the last three measures (all data from the last 15 months).
The Outcome
Quality of life was measured by the EQ-visual analogue scale (0-100) and self-assessed EQ-5D questionnaire, which is a widely used tool to measure HRQoL and contains five dimensions, namely: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. Every dimension has three levels of severity: no problems, some/moderate problems and severe problems (19) (20) (21) . The questionnaire is evaluated through the single summary index by applying a formula that attaches weights to every level in every dimension and is country validated (22) . This common index shows the patient's perceived HRQoL.
Statistical Analysis
We used the statistical package IBM SPSS Statistics version 21 for Windows (IBM Corp., Armonk, NY). Demographic data and risk factors for CVD were presented by frequencies and percentages. To explain the effect of lifestyle and other characteristics of the patients on their HRQoL, we calculated the multivariate linear model with the statistical significance at p<0.05. Some independent variables were dichotomized according to the goal -if the goal was attained, the variable received 1 point, if it was not attained, it received 0 points (blood pressure <140/80 mm Hg, fasting blood glucose -<6.0 mmol/L, BMI<30kg/ m2). We constructed the composite variable of regulated risk factors by the sum of the attained goal for a specific risk factor/disease (regulated blood pressure, value of cholesterol, smoking, physical activity and BMI).
RESULTS
871 patients were included (80.6% of the aimed sample). The average age was 63.3 years (SD 8.8). Other patient characteristics are presented in Table 1 .
Nutritional habits: The average value of the questionnaire below, 1.5 points (bad habits), was received only by 2.8% of the patients; from 1.5-2.0 points (occasional errors in healthy diet, medium habits) were received by 29.9% of the patients; >2.0-2.5 points were received by 62.6% (good habits) of the patients; very good diet habits with the average answers worth ≥2.5 points were received by 4.7% of the participants. The practice evaluation by the Europep questionnaire showed the average value of 4.52 (SD 0.52) on the scale of 1-5 (1=poor, 5=excellent). The part of the questionnaire evaluating the quality of the practice showed the mean value of 4.8 (SD 0.69), whereas the evaluation of its organisation showed the mean value of 4.43 (SD 0.60).
The percentage of patients with regulated risk factors for CVD is shown in Table 2 . 
Mobility (N, %) N=778
72.4% of the participants had arterial hypertension, 61.1% of the participants had hypercholesterolemia and 15.2% stated that they have depression. 320 (50.7%) patients stated that they have at least two chronic diseases from the list.
The results of measuring the Quality of life on the VAS scale (range 1-100) showed the mean value of 63.2 (SD 19.4), while the composite index of HRQoL was 0.72 (SD 0.19).
Pearson correlation showed significant correlations of HRQoL with: males (r=0.14, p=0.042), the number of visits in the practice (r=-0.31, p<0.001), socioeconomic status (r=-0.25, p=0.001), age (r=-0.27, p=0.001), healthy diet (r=0.20, p=0.006). The correlation of HRQoL and patients' evaluation of the practice and quality of care were both significant, but weak (p=0.001, r=0.18; p<0.001, r=0.12). There were other weak positive correlations with education and having regular income.
In the multivariate linear analysis, we included the following independent predictors of HRQoL: demographic characteristics of the patients (age, sex, education, marital status, regular income), lifestyle (physical activity, diet habits), physical health represented by the number of chronic diseases from the list, the number of non-regulated risk factors for CVD, the number of visits of the practice per year, the regularity of taking medication and patient evaluation of the practice from the organizational and clinical aspects. The multivariate model is represented in Table 4 . 
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The multivariate model for HRQoL explained 10.7% of the variation. Independent predictors for higher HRQoL in high-risk patients for CVD were lower age, less visits to the practice and adequate, regular physical activity, among lifestyle determinants.
DISCUSSION
In the group of high-risk patients for CVD, we looked for HRQoL as an outcome measure. The first important result of our study is somehow surprisingly a low average HRQoL in this group of patients. Secondly, among lifestyle characteristics, only adequate physical activity was associated with better HRQoL. A positive predictor was also a lower frequency of visits in the practice, while a higher age of the patient was expected negative predictor of HRQoL.
In our sample, men prevailed, which was not surprising, as the participants were chosen in the group of high-risk patients, where gender represents one determinant of the CVD risk. In our sample, most of the patients made occasional errors in their diet, and less than half of them were adequately physically active. Most of the patients were average practice attendees according to their frequency of visits; they had an average socioeconomic status and gave their practice a high evaluation. A substantial number of risk factors was not controlled (3-4 uncontrolled risk factors in 60% of the participants).
Typical patient characteristics, associated with worse HRQoL in other studies, are older patients, women, less educated and living alone, and being frequent attenders. The average age of participants in our study was over 60 years, when the association between age and HRQoL is even more expected. We found a correlation between lower HRQoL and women, and a weak correlation with higher education and income.
The composite index of EQ-5D was 0.72 (SD 0.19), which is lower than in the international analysis of high-risk patients in the EPA-Cardio study, where it was found to be 0.78 (SD 0.19) (23) and lower than in other studies, even for CVD patients (24) . On the other hand, coronary patients in the national analysis of Epa-Cardio data showed lower HRQoL in coronary patients, measured by EQ-5D VAS scale (58.6±19.9) (25), compared to high risk patients in our study (63.2±19.4) . It is also lower than in the sample of patients from the general practice of the Wang study (69.2) (26). We cannot explain what the reason for this difference could be, as the sampling of these studies was different from ours.
The association of isolated risk diseases, such as hypertension, is conflicting and shows no relationship with HRQoL (26, 27) or contributes to a lower HRQoL (28) . In the cited literature, obesity has been shown to influence HRQoL in specific categories of HRQoL (29) (30) (31) , and associated with the socioeconomic status (32) . The relationship between cardio-metabolic risk factors/ diseases and HRQoL is controversial and not found in some of the other studies (33) . Our results could not prove these associations with the overall HRQoL either.
In testing lifestyle characteristics, we found a weak bivariate correlation of HRQoL with a healthy diet and a significant association with physical activity in the multivariate model. Randomised trials of patients with metabolic syndrome showed that an improved lifestyle with a healthy diet and regular physical activity improved HRQoL (34) (35) and self-rated health (36) . The results of Imayama on postmenopausal women showed the same (37) . Physical activity has several positive effects on similar outcomes, such as lowering the stress and improving satisfaction with life (38) . Adequate physical activity has been shown to be a positive predictor of HRQoL for middle-aged and older people in several other studies (31, (37) (38) (39) , specifically pointing out that not only aerobic activity is important, but also building body strength and flexibility (39) (40) (41) . We described the level of physical activity only by aerobic exercise, which is also the most advised in patient counselling. In the future, we have to address all aspects of physical activity, since it has been shown that they are all needed, not only for a better HRQoL, but also to prevent falls and help keep balance in the older population. Studies show that even suboptimal physical fitness is important for HRQoL in older persons with mild hypertension (42) . Increased fitness is even more important than normal body weight (43) . Fewer studies can be found directed to the influence of the physical programme on HRQoL for high-risk CVD patients. Gidlow showed some evidence that programmes are specifically effective for high-risk groups. But although he found that reducing risk factors and the risk score were both significant, the differences in HRQoL were small (44). We could not prove the association between HRQoL and patients' evaluation of the practice in the multivariate model, but we found correlations in the bivariate model for patient's evaluation of the practice and clinical care. Other studies support the fact that there probably is an association (23, (45) (46) . Moreover, we could not prove the importance of multimorbidity in our sample. We believe that the reason could be the fact that we included only "risk diseases" for CVD and depression as an important mental disorder which influences HRQoL. Multimorbidity was shown to be a strongly associated factor for HRQoL, especially in combination with specific diseases, such as gastrointestinal, neurological, psychiatrical, musculoskeletal, nephrological and cardiovascular diseases (47) (48) (49) . Furthermore, the inclusion of the severity of the disease according to the multimorbidity index shows a stronger association with HRQoL than simply counting the number of diseases (50).
Limitations of the Study
The variables included in the model showed weak prediction of HRQoL. Some variables, such as multimorbidity (42), should be better specified by the stage and functional limitations of the diseases and by more chronic diseases that can affect HRQoL, such as chronic pain, gastrointestinal disease, lung disease, etc., and should be included in the list. We also noticed that the validated questionnaires for healthy diet and physical activity might have been cognitively demanding for the participants, resulting in more missing values than expected.
Also, we believe that the frequency of visits is probably not a "pure" independent variable but potentially a confounding variable. Logically thinking, the correlation of frequency of visits and HRQoL needs to be interpreted as a reverse causality, as low HRQoL may predict high frequency of patients' visits in the practice and not the opposite.
CONCLUSION
Among lifestyle characteristics, regular exercise seems to be the most important independent predictor for a patient's perceived overall HRQoL, Healthy diet was correlated to HRQoL, too. Encouragement of high-risk patients for CVD to improve or keep healthy lifestyle is important, not only to lower the risk for CVD, but also to improve quality of life. Specific aspects of HRQoL need to be tested in defined categories of patients.
